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EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
To investigate the effect of soil depth on emergence of weed 
seedlings. 
Mt Barker Research Station (82MT49, 83MT4) 
Northam Research Station (82NR12, 83NR2) 
Chapman Research Station (82C37, 83C3) 
As far as possible, fres~ly collected seeds were used in the seedling 
emergence trials. However, for the 1982 trials fresh seeds could not be 
obtained for all the species. Therefore in 1983 the trials were repeated for 
some of the weed species using freshly collected seeds. The following seed 
materials were used: 
1982 Trials -
1983 Trials -
Curled dock= A (1982 collection), Fiddledock = B (1982 
collection), Pennyroyal= C (1982 collection), Wild radish 
= D (1978 collection), Wild turnip= E (1978 collection), 
Ryegrass = F (1982 collection), Brome grass= G (1978 
collection), Doublegee = H (1982 collection), Ryegrass =I 
(1978 collection) and Pennyroyal= J (1981 collection). 
Fiddle dock = B (1983 collection), Wild radish = D (1983 
collection), Wild turnip = E (1983 collection) and Brome 
grass = G (1983 collection). 
The seeds were buried at O, 1, 5, 10 and .15 cm depths. The time of burial 
coincided with the time of maximum cultivation activities following the 
germinating rain at the respective site. The soil surface was kept free of 
weeds throughout the experimental period by applying paraquat. 
ASSESSMENTS 
Seedling emergence was recorded at monthly intervals. The trials were 







Seedling emergence from various soil depths in the first and 
fourth year of seed burial. The data presented are the mean over 
the three sites for the 1982 trials 
Seedlings emerged as % of seeds sown 
1982 Species 1985 
means 
l 5 10 15 0 l 5 10 
20.7 0.3 0.1 0 9.44 -0 0 0 0 
(30.66)* (26.67) ( l. 99) (0. 79) ( 0) (12.02) 
B 6.2 24.5 l. 9 0 0 6.52 0 0 0 0 
(13.94) (29.44) (6.61) (0) ( 0) (10.00) 
c 18.7 l.l 0 0 0 3.96 0 0 0 0 









D 20.1 52.9 7.3 0 0 16.06 0.1 0 0 0 0 o.o 
(26.35) (46.68) (13. 02) (0) (0) (17.21) 
E 11.8 3.1 0.2 0 0 3.02 0 0.5 0 0 0 0.1 
(19. B) ( 9. 85) (l.2) (0) ( 0) ( 6 .17) 
F 46.7 66.9 39.3 5.0 0 31.58 0 0 0 0 0 0 
(43.08) (54.89) (38. 75) (12.03) ( 0) (29. 75) 
G 65.4 83.3 59.9 19.0 2.2 45.96 0 0 0 0 0 0 
(54.04) (65.86) (50.69) (26.03) ( 5. 56) (40.44) 
H 5.9 23.l 7.2 0.1 0 7.38 a.a 0.9 O.B 0 0 o.s 
(14.03) (28. 68) (15.43) (4.41) ( 0) (12.51) 
I 48.3 75.0 56.3 9.8 0 37.88 0 0 0 0 0 0 9, (43.99) (60.09) (48.63) (17. 77) (0) (34.10) 
J 7.8 0.3 0 0 0 1.62 0 0 0 0 0 0 
(16.01) (l.44) (0) ( 0) ( 0) (3 .49) 
Depth 25.7 35.09 17.24 3.46 0.22 0.09 0.14 O.OB 0 0 
means (28.7) (32.82) (17.63) ( 6 .10) (0.56) 
Lsd 5% ( 1982) : Depth = 1.65, species = 2.26, depth x species 
at the same depth = 5.05, depth x species 
at different depths= 5.07 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
For the 1985 data, there were too many zeros to permit a valid ANOVA. 
Table 2 Seedling emergence from various soil depths in the first and 
third year of seed burial. The data presented are the mean over 
the three sites for the 1983 trials 
Seedlings emerged as % of seeds sown 
Species/Depth 1983 1985 
(cm) 0 l s 10 15 0 l 5 10 15 
B 9.2 20.3 0 0 0 0 0.4 0 0 0 
D 1.4 29.l 0.1 0 0 0 0 0 0 0 
E 7.9 1.7 0.1 0 0 0.4 5.5 0 0 0 
G 40.l 81. 6 26.2 0 0 0 0 0 0 0 
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COMMENTS 
It is commonly recognised that in the majority of weed species, emerged 
populations represent only a small fraction of the potential seed bank. 
Various factors govern the emergence of weed seedlings. One very important 
factor is seed dormancy which is primarily responsible for accumulation of 
large viable weed seed reserves in soil, and erratic release of this dormancy 
often complicates weed control practices by extending weed seedling emergence 
throughout the growing season. For this reason, freshly harvested seed was 
used in the present investigation. Another important factor controlling 
seedling emergence is depth of seed burial. The vertical distribution of weed 
seeds in the soil profile is brought about mainly by varying cultivation 
depth. Each burial depth may stimulate or inhibit the emergence of a 
particular weed species. Therefore, a thorough understanding of the emergence 
behaviour of the individual species is necessary if one hopes to manipulate 
its seed bank to improve weed control. 
The data collected here can be used for predicting the effects of various 
cultivation depths on emergence of weed seedlings. It is realised that the 
data were collected from discrete depths even though cultivation tends to 
distribute seeds uniformly through the soil profile. One may assume that 
averaging data from all depths within a certain tillage range would closely 
approximate data which would have been collected from uniform distribution of 
seed throughout the soil profile for the same tillage depth. 
The key conclusions to be drawn from this project are: 
1. Shallow burial within the 0-1 cm depth is the optimum emergence depth 
for all species. 
2. The proportion of seeds capable of emerging falls sharply as the depth 
increases. 
3. Emergence from surface-lying seeds is governed by the sensitivity of the 
species to light and the availability of soil moisture at.the time of 
germination. Pennyroyal, for example, has a light requirement for 
germination, germinated best on the soil surface. 
4. Each year, the main emergence flush occurred within a month of the 
opening autumn rains. 
5. The spread of emergence over the seasons, varied from species to 
species. By the third season, no more emergence was recorded for fiddle 
dock, pennyroyal and brome grass in the 1982 trials. Radish, turnip and 
doublegee were the only species that emerged in the fourth year. 






LONGEVITY OF BURIED WEED SEEDS 
To investigate the effect of depth of seed burial on the 
longevity of weed seeds. 
Mt Barker Research Station (82MT50, 83MT5) 
Northam Research Station (82NR13, 83NR3) 
Chapman Research Station (82C38, 83C4) 
As far as possible, freshly collected seeds were used in the seed longevity 
trials. However, at the time when the 1982 trials were laid out, fresh seeds 
were not available for all the species. Therefore, in 1983, the trials were 
repeated for some of the species using freshly collected seeds. The seed 
materials for the 1982 and 1983 trials were the same as those used in the 
seedling emergence trials:-
Curled dock = A, Fiddle dock = B, Pennyroyal = C, Wild radish = D, Wild turnip 
= E, Ryegrass = F, Brome grass = G, Doublegee = H, Ryegrass = I. 
For burial, 100 seeds were placed in individual nylon screen envelopes with a 
small quantity of soil. The depths of burial were: O, 1, 5, 10 and 15 cm and 
throughout the experimental p~riod the soil surface was kept free of weeds. 
ASSESSMENTS 
At 3, 6, 12, 24, 36 and 48 months after burial the appropriate envelopes are 
to be recovered from the soil and remnant seeds tested for viability by the 
germination test and the tetrazolium chloride method. 
RESULTS 
Table 3 Seed survival at various depths after 1 and 3 years of burial. 
The data presented are the mean over the three sites for the 1982 
trials. 
Viable seeds remaining (%) 
Species/ After 1 year (1983) After 3 years (1985) 
Depth 
o' (cm) 0 l 5 10 15 1 5 10 15 
A 32.6 56.6 93.9 87.4 85.5 2~5 13.0 92.6 72.9 79.4 
B 1.2 1.2 7.1 8.9 9.2 0 0.2 5.4 8.2 5.9 
c 43.2 92.9 70.2 66.3 46.9 0.7 81.6 57.7 45.3 49.4 
D 3.2 2.1 12.2 14.6 15.7 0 0.7 9.3 6.3 6.6 
E 76.3 79.1 65.2 61.4 60.0 1.5 38 39.1 33.1 23.7 
F 38.9 19.8 25.8 18.3 15.3 3.3 3.1 2.2 0.7 0.4 
G 1 0 0 0 0 0 0 0 0 0 
H 24.1 10.2 11.8 11. 7 14.2 13.9 5 6.5 6.4 7.9 
I 21.2 3.2 9.3 9.5 5.2 1. 7 0 0 0 0.6 
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Table 4 Seed survival at various depths after 1 and 2 years of burial. 
The data presented are the mean over the three sites for the 1983 
trials. 
Viable seeds remaining (%) 
Species/ After 1 year (1984) After 2 years (1985) 
Depth 
(cm) 0 1 5 10 15 0 1 5 10 15 
B 1.8 46.1 60.1 30.4 33.1 0.3 27.7 57.8 22.4 25.0 
D 0 0.9 1.4 1.4 3.6 0 0.3 1.3 1.1 3.1 
E 40.6 90.8 88.0 76.7 62.7 15.9 69.8 64.9 47.4 45.7 
G 1.9 0.6 1.9 2 11.4 0 0 0.1 0.1 0.1 
COMMENTS 
The life span of buried weed seeds varied according to species and soil 
depth. The mode of seed exhaustion was mainly through germination in-situ or 
through seed decay. Seed loss through germination was apparent in non-dormant 
seeds as noted in brome grass seeds which are capable of germinating even at 
15 cm depth. In the 1982 trials for example, brome grass was the only species 
with a complete loss of viable seed at the 1 to 15 cm depth, one year after 
burial. After the same period of time, one percent of the surface brome grass 
seeds remained as viable ungerminated seeds but none remained after three 
years. However, if some of the brome grass seeds are still dormant at the 
time of burial, complete exhaustion of the seed bank one year after burial is 
unlikely as noted in the 1983 trials. In fact, there was a greater retention 
of viable seed with increasing depth. 
Unlike brome grass, ryegrass still retained some viable seeds one year after 
burial, even when old seeds were buried. However, none of the old seeds 
remained viable within the 1 to 10 cm depth three years after burial. By 
contrast, 0.4 to 3.3% of the freshly harvested ryegrass seeds remained viable, 
showing a greater loss of viability with increasing depth. 
With the broadleaved weeds, the greatest loss in viable seed was recorded for 
fiddle dock, and the mode of seed exhaustion was mainly through seed decay. 
If placed at the soil surface, a more rapid loss was noted. By contrast, 
curled dock seed is the most persistent, especially if the seeds are buried 5 
cm or deeper, resulting in 73 to 93% viable seeds remaining three years after 
burial. Pennyroyal also retained a high proportion of viable seed when 
buried, but with this species even a shallow burial of 1 cm is sufficient to 
prevent rapid seed depletion. Thus, when considering fiddle dock and 
pennyroyal control, the general conclusion is that their control can best be 
increased by keeping the seeds on the soil surface. 
Turnip, another broadleaved species, is also a persistent weed and with radish 
despite the use of seeds without pods, between 6 and 9% of viable seeds 
remained when seeds buried between 5 and 15 cm were assessed three years after 
burial. Because radish seeds are particularly attractive to ants, the loss of 
viable seeds from the soil surface was mainly due to ants and the results are 
therefore inaccurate. Also note that in the 1983 trials, radish seeds were 
partic~larly prone to microbial attack because of seed damage resulting from 
seed pod removal. 
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"2.-I 
With doublegee, the greatest number of viable seeds were found on the soil 
surface. The high number could be attributed to poor germination due to the 
poor seed-soil contact because of the angular nature of the doublegee seed. 
In conclusion, it is obvious that in some species, management practices should 
aim to keep the seed on or near the soil surface and the soil should be left 
as undisturbed as possible and cultivation should be avoided. Also in the 
majority of species other than brome grass, the results have shown that 
control measures aimed at preventing seeding for three years are inadequate to 
exhaust the seed bank. 
-9-




To determine the effects of soil type and cultivation on the 
emergence and longevity of weed seeds. 
South Perth Experimental Plot (82PE32) 
Seeds of eight weed species were mixed with soil collected from Wongan Hills 
(light soil), Northam (medium soil), and Merredin (heavy soil) to a depth of 
10 cm. The species examined were: Curled dock, Fiddle dock, Pennyroyal, Wild 
radish, Wild turnip, Ryegrass, Brome grass and Doublegee. Seeds of each 
species were sown in individual plots containing each soil type. After 
sowing, two disturbance treatments were imposed: (a) uncultivated/undisturbed, 
and (b) cultivated by disturbing the top 10 cm of soil once every year at the 
start of the growing season. 
ASSESSMENTS 
Seedling emergence was recorded at monthly intervals. The trial was designed 







Seedling emergence from different soil type over a four-year 
period with and without cultivation 
Soil Surface Emergence % - Yearly total 
type treatment 1982 1983 1984 
light undisturbed 8.4 0.1 0 
cultivated 22.9 2.5 0.1 
medium undisturbed 21. 7 0.1 0 
cultivated 30.1 6.1 0.1 
heavy undisturbed 20.0 0.6 0.3 
cultivated 27.4 4.1 ·o. 9 
light undisturbed 6.9 0 0 
cultivated 10.4_ 0.1 0 
medium undisturbed 9.1 0 0 
cultivated 14.4 0 0 
heavy undisturbed 18.2 0 0 
cultivated 9.5 0.3 0 
light undisturbed 0.8 0 0 

















medium undisturbed 1.4 0.8 0 0 
cultivated 1.1 0.9 0.1 1.3 
heavy undisturbed 1.6 0.5 0 0 
cultivated 2.6 0.8 0.5 2.5 
Wild radish light undisturbed 37.3 0.3 0 0 
cultivated 39.3 3.6 1.1 0 
medium undisturbed 37.0 0.1 0 0 
cultivated 51.l 1. 6 0 0 
heavy undisturbed 57.4 0.4 0 0 
cultivated 66.3 2.6 0.3 0.4 
Wild turnip light undisturbed 2.4 0 0 0.3 
cultivated 2.6 3.1 0.4 0 
medium undisturbed 5.5 1.4 0.1 0.1 
cultivated 7.4 3.8 0.6 0.9 
heavy undisturbed 6.8 2 0.1 0 
cultivated 5.3 8.1 1.8 0.6 
Ryegrass light undisturbed 45.0 1.5 3.0 0 
cultivated 43.2 6.0 6.9 0 
medium undisturbed 54.2 2.1 3.4 0 
cultivated 48.6 4.1 2.6 0 
heavy undisturbed 64.3 1.8 4.3 0 
cultivated 52.l 4.6 4.0 0 
Brome grass light undisturbed 72.l 0 0 0 
cultivated 71.2 0.1 0 0 
medium undisturbed 84.9 0 0 0 
cultivated 79.6 0 0 0 
heavy undisturbed 93.9 0 0 0 
cultivated 83.8 0 0 0 
Doublegee light undisturbed 6.0 0 0 0.4 
cultivated 9.1 0.8 0.1 0 
medium undisturbed 16.8 0.4 0.1 0 
cultivated 15.9 1.4 0.1 0 
heavy undisturbed 19.4 0.4 0 0 
cultivated 18.4 0.4 0.3 0 
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COMMENTS 
Data on seed survival will not be available until the end of the experiment. 
The highest emergence recorded for the majority of species whether in 
disturbed or undisturbed soils and irrespective of soil type was during the 
first year, within a month of the opening rains. Generally, more seedlings 
emerged from heavier than from lighter soil. This difference was very much 
due to the differential soil moisture content since moisture content of soil 
depends on soil composition and texture and in particular the balance between 
precipitation and evaporation and drainage. 
The relative emergence from cultivated compared with undisturbed soil varied. 
Cultivation during the first year stimulated the emergence of docks and wild 
radish, but appeared to have no significant effect on brome grass, ryegrass, 
doublegee, wild turnip and pennyroyal. At the time of cultivation it was 
noted that a high proportion of the grasses had germinated throughout the 
cultivation depth and the seedlings were killed as a result of cultivation, 
thus accounting for the lower number of emerged seedlings in the cultivation 
treatment. With doublegee, its response to cultivation is complicated by the 
size and shape of the achene since seed-soil contact is critical for 
germination of large-seeded species. As a general rule larger seeds are more 
sensitive to water availability than the smaller ones and seeds with rough or 
tuberculate surfaces are also sensitive. 
The lack of response to cultivation in turnip and pennyroyal is probably 
related to the high level of dormancy in turnip seed and the photoblastic 
nature of pennyroyal seed. 
Cultivation during the second and third year stimulated seedling emergence in 
almost all species. By this time, a larger proportion of the turnip seed 
would have lost their dormancy and pennyroyal seed becoming less sensitive to 
light. Cultivation during the fourth year (1985) also stimulated emergence of 
curled dock, pennyroyal, radish and turnip. However, by this time, there was 
no more emergence for fiddle dock, ryegrass and brome grass in both the 
cultivated and uncultivated treatments. Emergence of doublegee was recorded 





EMERGENCE AND FATE OF WEED SEEDS IN DIFFERENT DEPTHS OF 
CULTIVATED AND UNDISTURBED COMPACTED SOIL 
To investigate the influence of depth of incorporation of weed 
seeds in cultivated and uncultivated compacted soils on their 
seedling emergence and seed longevity 
Chapman Research Station (84C49) 
Mt Barker Research Station (84MT62) 
The seed of each species used at each site was collected from the district or 














An additional treatment to simulate field occurrence of surface-lying seeds 
left undisturbed was included in the trial. 
ASSESSMENTS 












Seedling emergence from various soil depths following cultivation 
























Peak emergence % early in the season 
1984 1985 
Chapman Mt Barker Chapman Mt Barker 
3.9 2.3 23.4 3.8 
17.5 9.8 29.1 5.7 
8.1 3.4 29.8 2.5 
6.5 5.3 29.5 4.9 
48.9 7.6 10.3 1.1 
19.8 7.0 26.5 2.9 
20.9 6.4 25.9 3.6 
47.6 5.4 4.7 1. 9 
16.6 2.8 10.2 3.3 
16.5 3.3 11.2 1.7 
23.5 6.4 5.4 1.1 
15.5 3.0 8.5 2.1 
15.9 2.1 8.1 3.5 
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Turnip 
0 Undisturbed 0.75 0 5.5 0.7 
o- 1 Compacted 2.6 0.1 12.4 3.75 
Cultivated once 2.9 0.8 11.3 3.2 
Cultivated twice 3.1 4.6 6.8 7.8 
o- 5 Compacted 0.6 0 3.9 1.9 
Cultivated once l~l 0.1 2 2.4 
Cultivated twice 1.1 1.3 5.6 4.1 
0-10 Compacted 0.3 0 1.1 0.9 
Cultivated once 0.1 0.1 1.8 2.2 
Cultivated twice 0.4 0.6 3.4 1. 5 
0-15 Compacted 0.3 0.1 1.3 0.4 
Cultivated once 0 0 1 1.5 
Cultivated twice 0.5 0.1 2.2 0.3 
Radish 
0 Undisturbed 0.6 0.25 6.5 9.9 
o- 1 Compacted 12.5 2.5 5.8 3.7 
Cultivated once 9.4 2.8 8.7 9.9 
Cultivated twice 9.8 3.0 8.3 13.2 
o- 5 Compacted 4.6 1.1 3.8 1.3 
Cultivated once 4.8 2.0 10 6.1 
Cultivated twice 3.4 3.0 12.2 8.9 
0-10 Compacted 2.4 0.5 0.9 0.4 
Cultivated once 2.3 1.5 2.6 3.4 
Cultivated twice 2.6 1.3 5.7 5.7 
0-15 Compacted 0.9 0.5 1.0 0.2 
Cultivated once 2.5 1.1 3.8 2.8 
Cultivated twice 2.1 0 7.2 5.4 
COMMENTS 
The effect of cultivation on weed seedling emergence has been studied 
world-wide, but I am not aware of any research on the effect of soil 
compaction on weed seedling emergence despite some farmers having used it as 
part of a crop seeding system to gain a quicker germination of the crop and 
provide a moisture bank for the growing plants. To achieve long-term control 
of weeds, any technique that will bring about a decrease in the seed bank is 
generally considered an important weed management tool. 
The data obtained in this trial clearly indicated some dramatic differences 
between the soil treatments in species like doublegee at the Chapman site. In 
the first season, in the compaction treatment, doublegee gave three times more 
emergence than the cultivation treatment but twelve times that of the 
undisturbed soil surface treatment. The emergent population varied from 18 to 
49% in the compacted soil as opposed to 7 to 21% in the cultivated and 4% in 
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the undisturbed. The best emergence came from seeds buried within the 0 to 5 
and 0 to 10 cm zones. The lack of stimulation by soil compaction on doublegee 
emergence at Mt Barker could be attributed to the higher level of seed 
dormancy and the lower evaporative demand at the experimental site. 
Also, soil compaction did not give a significant increase in radish and turnip 
emergence at both the experimental sites. Doublegee responded to soil 
compaction, probably because of its larger seed (achene) size with spines and 
the angular nature of the achene. As a general rule, larger seeds are more 
sensitive to water availability than the smaller ones, and seeds with rough or 
tuberculate surfaces are also sensitive. The sensitivity of doublegee seed to 
water stress was in fact confirmed in a separate trial using polyethylene 
glycol to impose osmotic stress. Soil compaction obviously gives better 
seed-soil contact which is crucial for doublegee seed so as to allow a better 
moisture movement from soil to seed for germination. 
In the second season, as expected, when the compacted soil remained 
undisturbed, a much lower doublegee emergence occurred in plots that already 
had a good proportion of their seed bank destroyed through soil compaction 
followed by a spray-seed treatment in the first season. 
-15-
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FATE OF SURFACE-LYING SEEDS OF BROME GRASS ON 
UNDISTURBED AND CULTIVATED SOILS 
AIM To examine the emergence and fate of surface-lying seeds of brome 
grass on undisturbed and cultivated soils. 
LOCATION 
TREATMENTS 
Chapman Research Station (84C50) 
Mt Barker Research Station (84MT63) 
Brome grass seeds freshly collected from the district on which the 
experimental site was located were left on the soil surface at the respective 
site until the start of the experiment following the opening rains for the 
season. At the commencement of the season, the surface-lying seeds at each 
site were subjected to the following treatments: 
a) One cultivation (top 5 cm of soil) 
b) Two cultivations (top 5 cm of soil) 
c) No cultivation 
ASSESSMENTS 
Seedlings were counted and removed monthly between May 1984 and July 1985. 
RESULTS 
Table 7 Monthly emergence of great brome seedlings from seeds sown on the 
soil surface that subsequently received one, two and no 
cultivation. 
Emergence as % of sown viable seed 
Treatment 1984 1985 
Autumn Winter Spring Summer Autumn Winter 
M J J A s 0 N D J F M A M J J 
Chapman 
One cultivation 58.3 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0 
Two cultivations 65.7 0 0 0 0 0 0 0 0 0 0 0 1.0 0.3 0 
Uncultivated 35.0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 ;3 0 
Lsd (0.05) 13.3 
Mt Barker 
One cultivation 61.7 0 0 0.1 0 0 0 0 0 0 0 0.2 0 o. 
Two cultivations 64.3 0.6 0 0 0.1 0 0 0 0 0 0 0.1 0 0 
Uncultivated 66.6 0.1 0.1 0 O.l 0 0 0 0 0 0 2.0 o.s 0 
Lsd (0.05) N.S. 
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COMMENTS 
To date, no experimental data are available to support the numerous reports on 
new reinfestations of great brome from old seeds. In the past it had been 
assumed that great brome seed was unlikely to persist form year to year 
because of its short-lived innate dormancy. The present trials indicated 
clearly that great brome seed persisted into the second season to yield fresh 
emergence, irrespective of the soil surface treatment. The influence of 
cultivation was investigated because of the current interest in developing 
reduced tillage systems. At this stage, the proportion of ungerminated seeds 
remaining is not known because monitoring the seedling emergence is still 
continuing. 
At both Chapman and Mt Barker, the main emergence flush occurred immediately 
following the opening rains. All emergence after the main initial flush 
ranged from only 0.1 to 2.0% of the original seed population. At Chapman the 
cultivation treatments gave better emergence than the uncultivated, resulting 
in nearly twice as many seedlings in the initial flush. This result agreed 
with the environmental and edaphic conditions at Chapman where the evaporation 
potential is high and the soil type is mainly sand; therefore cultivation 
would cover the seed and allow it to remain in contact with moisture for a 
longer period after rain while the surface seed dried out. At Mt Barker there 
were no significant differences between the cultivated and uncultivated 
treatments on the 1984 initial flush. This was attributed mainly to the 
better water retention in the Mt Barker soil, coupled with the lower 
evaporative demand which in turn prevented the surface seeds from drying out. 
The cooler and wetter condition at Mt Barker also favoured a series of minor 
emergence that stretched on till spring in the first season. At both sites, 
two cultivations resulted in a slightly better emergence than one, but the 





DORMANCY CHANGES OF BURIED AND UNBURIED WEED SEEDS 
OVER THE SUMMER MONTHS 
To determine the dormancy changes of weed seeds stored on the 
soil surface and buried 2 cm deep over the summer months at two 
contrasting sites. 
Chapman Research Station (85C93) 
Mt Barker Research Station (85MT59) 
At least two accessions of seeds of the various weed species growing in the 
district or property on which the site was located were stored in the field 







x Environments within site 
On soil surf ace 
Buried 2 cm deep 







Germination (%) of Chapman and Mt Barker accessions of various 
weed seeds removed from the field after different periods of 
storage on the soil surface and buried 2 cm deep at the 
respective collection site. Values are means over two 
populations at each site and the final values given coincided 
with the start of the growing season. 
Site 
Retrieval Chapman Mt Barker 
date Surface Buried Surface Buried 
January 13.0 95.0 24.5 46.0 
February 94.9 92.3 32.0 90.5 
March 97.4 100.0 78.8 94.0 
April 97.5 100.0 100.0 100.0 
May 100.0 96.0 
January 1.5 o.o 0.5 1.0 
February 10.0 5.8 3.3 7.8 
March 15.0 22.5 6.0 4.1 
April 28.3 35.3 3.9 1.0 
May 49.8 29.3 
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Turnip January 11.3 8.0 11.8 6.8 
February 12.8 4.8 22.3 30.5 
March 15.5 2.0 25.1 26.8 
April 12.8 6.5 18.8 36.5 
May 13.3 15.0 
Radish January 45.5 18.0 2.5 5.8 
February 45.3 17.0 10.5 3.0 
March 30.5 4.8 5.3 5.8 
April 29.0 3.5 1.0 26.3 
May 20.0 10.3 
COMMENTS 
It is known that in field situations weed seeds newly shed from the parent 
plants may remain on the soil surface or buried at a shallow depth brought 
about by the trampling activities of grazing stock. Thus, one would expect a 
difference in the dormancy changes of the surface and buried seed populations 
because of the two different microenvironments. The results of this trial 
have shown some dramatic differences in some of the weed species. It is 
important to know the dormancy changes because the occurrence of seed dormancy 
has considerable field significance as the dormant component of the soil seed 
population is unlikely to be depleted by summer rainfall events. 
With the seed of brome grass, as it aged from the time of seed shed till the 
break of the season, the buried seed lost its dormancy much faster than the 
surface seed at both the Chapman and Mt Barker sites. In fact by about 
mid-January, 95% of the Chapman buried seeds were capable of germination 
compared to 13% of the surface seeds. The corresponding germination 
percentages for the Mt Barker seeds were 46 and 24%. By February, both the 
buried and surface seeds from Chapman reached a similar level of germinability 
of over 90% but the Mt Barker seeds did not reach the 90% level until April. 
At this stage it is not fully known why shallow burial of brome grass seed 
favoured the relief of dormancy but a lower maximum temperature at 2 cm depth 
compared with the higher maximum at the soil surface during the hot summer 
months in Western Australia could be one possible factor. This possibility 
was confirmed in a separate trial by exposing freshly collected seeds in an 
artificial environment which simulated two summer temperatures. It was shown 
that the lower temperature of 40/15°c caused a more rapid loss in dormancy 
than the 60/15°c temperature. Thus, in practical terms, shallow burial of 
newly shed brome grass seeds is beneficial because it speeds up the loss of 
dormancy and in areas where unseasonal rainfall is common, it is predicted 
that this may encourage suicidal germination. 
With the seed of doublegee, a definite trend in the change of dormancy, in 
relation to the storage environment was confined mainly to the surface seeds 
at Chapman, showing a gradual loss of dormancy with time. There was no 
clear-cut indication of either the surface or the burial environment enhancing 
the loss of dormancy. 
Also, a definite effect of the soil surface and burial micro environment on 
the dormancy changes of turnip seed could not be seen, except for the overall 
greater number of Chapman surface seeds rather than the buried seeds capable 
of germination over the summer and autumn months if soil moisture is 
non-limiting. Another point of interest is the Mt Barker seed showing a more 
rapid loss in seed dormancy than the Chapman seed. This behaviour is opposite 
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to that found for the other species. To date, all other species collected 
from the south-west have higher levels and show a slower breakdown in dormancy 
than the seed populations collected from the north of the State. The more 
rapid breakdown in dormancy in turnip seed in the south-west is probably 
partially due to the more frequent rainfall experienced over the summer 
months, washing away the gelatinous covering surrounding the seed. This 
gelatinous material is known to contribute to the dormancy of the seed. 
The effect of time on the germination responses of radish seeds stored on and 
buried in the soil has shown the development of induced dormancy at the start 
of the growing season. However, it was noted that a continuous breakdown in 
dormancy during the season is possible if shallow burial of the freshly 
dispersed seeds was done in early summer. Shallow seed burial obviously 
provided conditions more favourable to dormancy breakdown than storage on the 
soil surface and this technique may be adopted in areas less prone to soil 
erosion as part of a strategy to reduce the reinfestive potential by reducing 
its seed bank. 
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PREPLANTING OPERATINGS TO STIMULATE DOUBLEGEE EMERGENCE 
AIM To determine the effect of various preplanting operations 
including the use of soil compaction on the emergence of 
doublegee. 
LOCATION Chapman Research Station (85C89) 
TREATMENTS 
The treatments were: 
Soil compaction using flexi-coil land packer 
Soil compaction using plain roller 
Soil compaction using ribbed roller 





Doublegee emergence was recorded as soon as the seedlings had sufficient time 
to emerge (2 weeks after soil compaction). Emergence score for wheat, 4 weeks 
after seeding, and wheat yield at the end of the season were also determined. 
RESULTS 
Table 9 The effect of preplanting soil compaction and other operations on 
the emergence of doublegee seedlings. 
Treatment No of seedlings (m-2) 
Soil compaction with flexi-coil land packer 620 
Soil compaction with plain roller 1132 
Soil compaction with ribbed roller 767 
Cultivation (no compaction) 523 
Undisturbed (uncropped) 24 
Direct drilling 20 
Conventional cultivation 281 
Lsd 5% 563 
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Table 10 The effect of preplanting soil compaction and other operations on 
the emergence and yield of wheat 
Treatment 
Soil compaction (flexi-coil) 
Soil compaction (plain roller) 
Soil compaction (ribbed roller) 





No. of wheat 
















Plain roller was the best roller for compacting soil to stimulate doublegee 
emergence. It was the only treatment that resulted in a significantly higher 
number of seedlings over the cultivated, non-compacted treatment, but all the 
three compaction treatments gave a significantly better seedling emergence 
than the undisturbed and direct drilled treatments. Soil compaction did not 
show any significant effect on the emergence of wheat seedlings when the 
compaction and the cultivation and direct drilled treatments were compared. 
Note that all these treatments were seeded at the same time and received the 
same amount of rainfall, therefore making the comparison quite valid. On the 
other hand, in the conventional treatment, there was a two weeks delay in the 
seeding programme because of the two cultivations imposed. The delay in 
seeding turned out to be beneficial because it coincided with ample moisture 
in the soil to give good wheat seedling emergence and final yield. In the 
case of the early seeding, a dry spell following the opening rains resulted in 
poor wheat emergence with no significant yield differences among the 
treatments. Because of this. interfering rainfall factor it is suspected that 
not enough doublegee seedlings had emerged for early removal to ensure a low 
enough subsequent emergence that will not affect yield. The same treatments 
will be imposed on the same plots this corning season. 
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POSTPLANTING OPERATIONS TO STIMULATE DOUBLEGEE EMERGENCE 
AIM To determine the effect of soil compaction on the emergence of 
doublegee after crop sowing. 
LOCATION Chapman Research Station (85C90) 
TREATMENTS 





Soil compaction with flexi-coil land packer 
Soil compaction with plain roller 
Soil compaction with ribbed roller 
No compaction 
ASSESSMENTS 
Doublegee emergence was recorded 2 weeks after soil compaction/seeding. 
Emergence score for wheat, 4 weeks after seeding, and wheat yield at the end 





The effect of postplanting soil compaction on the emergence of 
doublegee seedlings 
Flexi-coil 
Number of seedlings (m-2) 
Main trt 















60.4 81. 7 70.1 26.5 
Main treatment = 113.4, sub-treatment = 36.5 
Main treatment x sub-treatment at the same planting system= 51.7 






The effect of postplanting soil compaction on the emergence of 
wheat 
Number of wheat seedlings per 2.5 rn row 
Main trt 


















32.7 32.1 32.4 30.3 
Main treatment = 8.1, sub-treatment = 2.3 
Main treatment x sub-treatment at same planting system = 3.3 
Main treatment x sub-treatment at.different planting system.= 8.53 
The effect of postplanting soil compaction on the yield of wheat 
Yield (t/ha) 
Main trt 













Sub-trt x 2.26 2.26 2.32 2.24 
Lsd 5% Main treatment= 0.52, sub-treatment= 0.15 
Main treatment x sub-treatment at same planting system = 0.22 
Main treatment x sub-treatment at different planting system = 0.55 
COMMENTS 
The order of efficiency of the three different kinds of rollers in stimulating 
doublegee emergence was the same as in the preplanting compaction trial, i.e. 
Plain > Ribbed > Flexi-coil. At the same planting system, compaction with 
a plain roller was the only treatment that significantly increased the 
emergence of doublegee over that of the no compaction treatment, but soil 
compaction did not affect the emergence of wheat seedlings. Also, no 
significant increase in yield was recorded in the compacted plots despite the 
.greater reduction in the number of viable soil seed population of doublegee 
resulting from the removal of the greater number of emerged doublegee 
seedlings. This same trial will be examined further this corning season by 
planting a fresh crop ~f wheat into the same plots to see whether the same 
results are obtained. 
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RADISH CONTROL IN LUPINS * 
AIM To determine the seed production potential and the dormancy 
status of seeds of radish plants that escaped chemical treatments 
in lupins. 
LOCATION Private farm, 20 km north of Meckering (85N078) 
TREATMENTS 
Planting systems - Lupins sown dry 
Dry shallow soil disturbance: lupins sown wet 




No herbicide control 
Simazine 1.5 L/ha !BS 
Simazine 1.5 L/ha !BS+ 0.75 L PE 
Simazine 1.5 L/ha IBS +repeated Simazine 0.75 L PE 
Simazine 0.75 L + Atrazine 0.75 L/ha IBS. 
Early (June/July) and late (August) emergence flushes of wild radish that 
escaped chemical treatments were tagged and their seed production and 
percentage of seed shed and unshed at the time of lupin harvest were recorded. 
RESULTS 
Table 14 Seed production and percentage of seed shed by field-grown wild 
radish plants that survived various herbicide treatments in a 
lupin crop near Meckering in 1985. 
No. of seeds No. and (%) of seeds 
Treatment per plant Shed Unshed 
(a) Earl;( emergence survivors 
No herbicide control 
Dry sown 518 101 (19. 6) 417 (80.4) 
Wet sown 833 598 ( 71. 8) 235 (28.2) 
Simazine 1.5 L/ha !BS 
Dry sown 853 216 ( 25. 4) 637 (74.6) 
Wet sown 518 490 (94.6) 28 ( 5. 4) 
Simazine 1. 5 !BS + 
S imazine O. 75 PE 
Dry sown 1931 244 (12. 6) 1687 ( 87. 4) 
Dry cultivation, wet sown 2154 1260 ( 58. 5) 894 ( 41. 5) 
Wet sown 1527 605 (39.6) 922 (60.4) 
* A joint-project with Des Gilbey and others. For details see Gilbey's 




Simazine 1.5 IBS + 
Simazine 0.75 PE {cont.) 
Dry sown 
Wet sown 
Simazine 0.75 + 
Atrazine 0.75 IBS 
Dry sown 
Dry cultivation, wet sown 
Wet sown 
{b) Late emergence survivors 
No herbicide control 
Dry cultivation, wet sown 
Wet sown 
Simazine 1.5 IBS 
Wet sown 
Simazine 1.5 IBS + 
Simazine 0.75 PE 
Dry cultivation, wet sown 
Wet sown 
Simazine 1.5 IBS + 
Simazine 0.75 PE {Cont.) 
Dry cultivation, wet sown 
COMMENTS 



























0 { 0) 
422 { 49. 7) 
1056 (87.0) 
82 { 2.7) 
124 (33.1) 





Seedlings that survived the various herbicide treatments managed to produce 
seeds but the seed production potential was related to the time of emergence 
and herbicide treatment. The early emergence produced more seeds than the 
late emergence which is in agreement with the results of previous trials. 
I Simazine applied at 1.5 L/ha IBS followed by Simazine applied at intermittent 
intervals as a post-emergence application at 0.75 L/ha was the best treatment 
for controlling wild radish, regardless of the planting system used. However, 
complete control was not achieved and the survivors produced a small quantity 
of seeds, but the quantity was the least when compared to those produced by 
survivors of the other treatments. There was no-definite trend showing which 
planting system resulted in a greater production of seeds but it was quite 
clear that the dry sown system resulted in less shedding of pods than the wet 
sown system. For example, it was noted that only 30 per cent of the pods had 
already shed under the dry sown system compared to 81 per cent in the wet sown 
system by the time of lupin harvest. The later harvesting time for the wet 
sown plots coinciding with the warmer conditions experienced could have 
accounted for the greater pod shed. The results therefore suggest that 
contamination of the lupin harvest is more likely to occur in dry sown crop, 
whereas persistence of the radish problem is more likely to occur in fields 
with wet sown lupins. 
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The seed dormancy status will not be determined until the start of this coming 
season. Also, one must remember that the exceptionally dry year, the low seed 
bank, and the uneven distribution of the seed population have resulted in a 
very small number of plants harvested in some of the treatments and in a few 
of the treatments no emergence was recorded. The absence of radish seedlings 






CHANGES IN THE NUMBER OF VIABLE DOCK SEEDS IN SOIL 
UNDER DIFFERENT SOIL SURFACE TREATMENTS 
To monitor changes in the number of viable fiddle dock seeds in 
soil under different soil surface treatments. 
Vasse Research Station (83V2) 
Albany (Private farm) 
Dock seeds, with and without perianth segments (fruiting valves) were 
separately sown on to the surface of specially prepared soil contained in pots 
sunk in the ground. Sufficient pots were prepared for the various treatment 
combinations to enable removal of the appropriate treatments at various time 
intervals over a period of two years for the determination of the remaining 
viable seeds. The treatments were: 
1. Soil surface bared and undisturbed. 
2. Soil cultivated to 10 cm, once a year. 
3. Soil cultivated to 10 cm, once a month. 
4. Soil surface undisturbed, pot sown with ryegrass. 
5. Soil surface undisturbed, pot sown with subclover. 
ASSESSMENTS 
Remnant seeds were tested for viability by the germination test and the 
tetrazolium chloride method. 
RESULTS 
Table 15. Survival of fiddle dock seed in soil receiving various soil 
surface treatments. 
Viable seeds remaining (%) 
Vasse Albany 
Treatment 6 12 24 6 12 24 
(months after sowing) 
Seeds with valves 
1. Bared, undisturbed 11 1.5 0 16.0 0.8 0.5 
2. Cultivated yearly 20.8 2.5 2.0 25.3 2.3 2.0 
3. Cultivated monthly 12.3 3.0 2.5 18.3 0 0.3 
4. Undisturbed, ryegrass 7.8 0.3 0.3 13.0 0.5 a·. 3 
5. Undisturbed, subclover 14.3 0.3 0.3 18.3 0.5 0.3 
Lsd 5 % NS NS 0.9 6.2 NS 0.9 
Seeds without valves 
1. Bared, undisturbed 0.3 0 0 0 0 0 
2. Cultivated yearly - 3.0 2.8 0.3 3.0 1. 5 a.a 
3. Cultivated monthly 4.0 2.3 1.5 5.3 0.3 1 
4. Undisturbed, ryegrass 0 0 0 1.0 0 0 
5. Undisturbed, subclover 4.0 0.5 0 0.8 0.3 0.3 




The persistence of fiddle dock seed is partly determined by the presence or 
absence of fruiting valves surrounding the seed. Laboratory tests have 
confirmed the inhibitory role of the valve on germination and this explains 
why seeds with valves retained a larger number of viable seed than seeds 
without valves, irrespective of the soil surface treatments. Comparing the 
various soil treatments on the viable population of seeds with valves, there 
were no significant treatment differences 12 months after sowing but the 
differences were significant at 24 months. Soil disturbance through 
cultivation did not enhance seed exhaustion but instead resulted in a greater 
retention of viable seeds. This is in agreement with previous observations 
when unburied seeds of fiddle dock were depleted more rapidly. The present 
data also show that seeds, especially those without valves, when left 
undisturbed on the soil surface declined in number rapidly and by the second 
year no more live seed was retrieved. A total depletion of the seed 
population without fruiting valves was also noted in the undisturbed plots 
sown with ryegrass at both the Vasse and Albany sites. The reason for the 
depletion is not known but enhanced germination in-situ brought about by 




PERSISTENCE AND DEPLETION OF FIDDLE DOCK 
SEED POPULATION IN THE SOIL 
To determine the change in seed populations of fiddle dock at two 
soil depths following the prevention of further seed production. 
Vasse Research Station (84V9) 
Mt Barker Research Station (84MT64) 
TREATMENTS 
The change in number of viable fiddle dock seeds, with and without husk, was 
monitored at two dock infested sites which differed in past management 
practices. The site at Vasse Research Station was originally stocked with 
cattle, in contrast to the Mt Barker site, originally stocked with sheep. 
ASSESSMENTS 
Populations of the two seed types were assessed at two. soil depths of 0-1 and 











The change in number of viable fiddle dock seeds, with and 
without husk, before and after the major emergence flushes at two 










Number of viable dock seeds (m- 2) .....__ _ _ 




































The ratio of with-hus~ to without-husk seeds occurring in the soil of a 
dock-infested paddock depended upon the kind of animal grazing the paddock. 
Cattle appeared to be more effective than sheep in dehusking the seed, and 
also more seeds were buried by the trampling activity of cattle. 
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The decline in viable seed population was more rapid in seeds without husk 
than in seeds with husk which is in agreement with the results of previous 
trials. Seed depletion was also more rapid within the 0-1 cm zone of the soil 
profile than within the 1-5 cm zone. Overall, the final percentages of seeds 
remaining in the cattle and sheep paddock were about the same when the 
soil-seed populations were assessed in the Spring of 1985. Thus, there is no 
evidence that the stocking of sheep in a dock-infested paddock will enhance 
the rapid decline in dock seed population already present in the soil. The 
common observations that areas grazed by sheep are less likely to be infested 
by docks than are cattle paddocks is very likely due to the grazing habit of 







CALTROP SEED ECOLOGY 
To determine the effect of two field micro-environments on 
the breakdown in seed dormancy of caltrop. 
2. To quantify the emergence and fate of seedlings from new 
and past season's caltrop seeds occurring on the soil 
surface and buried shallowly in the soil. 
3. To examine caltrop regeneration from natural seed 
populations. 
Narrogin (85NA65) 
Three separate field trials were established. The treatments were: 
Trial 1: 
Seed storage microenvironments x different sampling times 
Soil surf ace 





x Burial depth 
Surface 




Monitoring seedling emergence and survival under two situations: 
a) soil surface undisturbed (unweeded) 
b) soil surface disturbed (needed to remove all vegetation at 
the start of experiment). 
Seeds recovered from the field at various time intervals were tested for 
dormancy at the optimum temperature 35/27°C in the dark. 
Trial 2: 
Seedling emergence and survival were recorded at-regular intervals over the 
summer and autumn months, using coloured tooth picks to enable the fate of 
each to be determined. 
Trial 3 
As for Trial 2. 
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RESULTS & COMMENTS 
Seed dormancy 
The seed was found to possess considerable dormancy. The freshly produced 
seeds collected from field storage from March 1985 till June 1985 did not show 
any germination when subjected to a germination test. By mid December 1985, 
some of the seeds had lost their dormancy. However, there were only 2.3 and 
0.8 per cent of non-dormant seeds in the surface and buried seed populations, 
respectively. The surface seeds appeared to lose their dormancy faster than 
the buried seeds but most of the seeds still remained dormant. Monitoring the 
change in dormancy continues. 
Seedling emergence 
Seedlings appeared following adequate summer rains. The general observation 
that the amount of caltrop to be found in an infested area during the summer 
depends on the amount of rain is quite valid. At the experimental site at 
Narrogin, old seeds buried at a shallow depth of about 2 cm, resulted in a 
flush of seedlings following a total rainfall of 38.7 mm over a period of four 
consecutive days, 9 to 12 April, 1985. The seedlings emerged as percentage of 
seeds sown for the various treatments were: 16.8 per cent for the buried old 
seeds, 3 per cent for the surface old seeds and no emergence for the surface 
and buried new seeds. Following this initial flush, no further emergence 
occurred because of inadequate rainfall and by early winter all the emerged 
seedlings had died presumably due to inadequate soil moisture and the 
occasional frosts. 
The same emergence pattern was noted in the natural populations of seeds, with 
some emergence noted in plots that had been disturbed and no emergence from 
undisturbed plots. 
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